Efficient induction of rat large intestinal tumors with a new spectrum of mutations by intermittent administration of 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine in combination with a high fat diet.
In the present study we have established novel intermittent protocols featuring a high fat (HF) diet for efficient induction of large intestinal tumors with a relatively small amount of 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP). In protocol 1, F344 male rats were first fed a diet containing 400 p.p.m. PhIP for 2 weeks, followed by continuous administration of a HF diet without PhIP for 108 weeks. In protocol 2, 2 week PhIP treatments were repeated three times with 4 week intervals on the HF diet alone, followed by continuous feeding of the HF diet for 42 weeks. At termination of the experiments, 16 (3 of 19) and 45% (9 of 20) of the rats had developed a total of three and 13 large intestinal tumors with protocols 1 and 2, respectively. The tumor incidence in protocol 2 was comparable with that observed with continuous feeding of 400 p.p.m. PhIP for 52 weeks, after exposure to only approximately 10% of the amount of carcinogen. Five of nine (55%) tumors harbored mutations in either the beta-catenin or Apc gene, while all demonstrated accumulation of beta-catenin protein in the cytoplasm and nucleus. This suggests that other unknown genetic alterations in the Wnt-Apc-beta-catenin signaling pathway could have been involved in the development of tumors. By further modifying this intermittent protocol with HF diet, one could expect more efficient induction of lesions with much smaller amounts of PhIP in a shorter period. In addition, this model could provide a means to elucidate genetic alterations in large intestinal tumors induced by relatively low levels of carcinogenic insult, mimicking the cases of human colon carcinogenesis induced by exposure to environmental carcinogens.